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(54) Power supply circuits 

(57) A power supply circuit includes a 
high current chopper type regulator 10 
and a low current linear regulator 1 1 
feeding a common regulated supply 
rail (12). The linear regulator 10 reg- 
ulates to a higher voltage than the 
chopper regulator, but has a character- 
istic such that Its output voltage falls 
below that of the chopper regulator 
when current in excess of a predeter- 
mined level is drawn. Thus, at low 
current levels, the chopper regulator is 
inactive and the linear regulator sup- 
plies a ripple-free output. At high cur- 
• rent levels, on the other hand, the 
■ chopper regulator becomes effective to 
provide a stable output voltage. 
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SPECIFICATION 

Power supply circuits 

5 This invention relates to power supply circuits for 70 
• use, for example, in a radio, radar or sonar combined 
tra nsm itter a nd receiver. 

In such an application the power supply is re- 
quired to give a ripple free output during reception 

10 when the current drawn is low, but is also required 75 
to give a relatively high current at a stable voltage 
during transmission. The construction of a conven- 
tional power supply to fulfil both requirements 
would be extremely expensive and might be exces- 

1 5 sively large and cumbersome and it is an object of 80 
the present invention to provide a simple power 
supply circuit suitable for such an application. 

A power supply circuit in accordance with the 
invention comprises the combination of a light 

20 current linear voltage regulator and a heavy current 85 
chopper voltage regulator, feeding a common reg- 
ulated supply conductor the light current voltage 
regulator having a current voltage characteristic 
such that the voltage falls when the current in- 

25 creases above a predetermined level, the two vol- 90 
tage regulators having their outputs connected 
together and the light current regulator being 
arranged to regulate its output voltage at a level 
above that of the chopper regulator providing that 

30 the load current is less than the predetermined 95 
value. 

One example of the invention Is shown in the 
accompanying drawings in which; 

Figure / is a block diagram of a circuit and; 
35 /v^rare 2 is an electric circuit diagram of a linear 100 
regulator included in the circuit of Figure 1 . 

Referring firstly to Figure 1 it will be seen that the 
power supply circuit shown includes a chopper 
regulator circuit 10 and a linear regulator circuit 11, 
40 both drawing currentfrom the same unregulated 105 
d.c. supply and with their outputs connected to a 
common output rail 12. The chopper regulator circuit 
10 is connected to rail 12 by a filter circuit 13, the rail 
12 being connected by a reservoir capacitor 16 to the 
45 common ground rail 17. Figure 1 shows feedback 110 
connections from the rail 12 to the two regulator 
circuits 10, 1 1 but in fact such feedback may be 
derived from a point within the apparatus (not 



connected between the base and emitter of the 
control transistor 28 and the base of transistor 28 is 
connected by a resistor 34 to the output terminal of 
an integrated circuit operational amplifier 35. Local 
feedback around the amplifier 35 is provided by a 
resistor 36 connecting the collector of the transistor 
28 to the non-inverting input terminal of the ampli- 
fier 35. 

The non-inverting input terminal of the amplifier 
35 is connected by a resistor 39 to the anode of a 
voltage reference zener diode 40, the cathode of 
which Is connected to the rail 29, and a bias resistor 

41 connects the anode of zener diode 40 to the 
negative rail 32. The inverting input terminal of the 
amplifier 35 is connected to the rail 29 by a resistor 

42 and to a remote voltage sensing point via a 
resistor 43 and a cable 44. 

A zener diode 45 has its anode connected to the 
anode of diode 24 and its cathode connected to the 
base of transistor 20, 

In operation the voltage at the remote sensing 
point will be dependent on the voltage on rail 1 2 with 
respect to rail 17 so that as the voltage on rail 12 
rises (when transistor 20 is on) the voltage at the 
sensing point becomes more negative. When the 
voltage at the inverting input terminal falls below the 
reference voltage determined by the zener diode 40, 
the output of amplifier 35 tends to rise so as to 
increase the conduction of transistor 28 and thereby 
reducing the conduction of transistor 20 so that the 
voltage on rail 12 is maintained at a steady value. 
The resistor 36 in conjunction with resistor 39 sets 
the gain of amplifier 35 and the transistor 28. The 
zener diode 45 and resistor 22 determine the max- 
imum current which can be delivered to the rail 12 by 
the transistor 20. As a result the load regulation 
characteristic is such that the output voltage falls if 
the current demand rises above the predetermined 
value. A load resistor 46 across the capacitor 16 
provides a sink for the leakage current of transistor 
20- 

The power supply circuit described is intended for 
use in a radio radar or sonar transceiver. The current 
drawn during the receive mode is such that output 
ripple and interference is minimised and good 
regulation is achieved. The reference voltage used in 
the chopper regulator 10 is smaller than that used in 
the linear regulator 1 1 by more than the amplitude of 
the ripple at this load current so that the chopper 
regulator does not come into action. When the 
transceiver is operated in the transmit mode howev- 
er, the current drawn from the linear regulator 
causes the voltage on rail 1 2 to fall so that the 
chopper regulator comes into effect. The compara- 
tively large ripple generated by the chopper regula- 
tor and the voltage transients which occur on rail 1 2 
can be tolerated during transmission, but not during 
reception. 
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shown) to which the circuit shown in Figure 1 
supplies current. 

Turning now to Figure 2 it will be seen that the 
linear regulator includes an output transistor 20, 
which has its emitter connected by a resistor 22 to 
the anode of a diode 24 which has its cathode 
connected to the rail 12. The collector of the output 
transistor 20 is connected by a resistor 25, to the 
positive side of the unregulated d.c. supply. A 
protective diode 27 is connected between the base 
and emitter of the transistor 20. 

A control transistor 28 has its emitter connected to 
the 0 volt conductor 29 of a ± dual rail d.c. supply 
and its collector connected to the base of transistor 
20 and by a resistor 30 to the positive rail 31 of the ± 
15V supply. The 0 volt conductor 29 is connected to 
the output rail 12, A further protective diode 33 is 
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1 . A power supply circuit comprising the com- 
bination of a light current linear regulator and a 
heavy current chopper voltage regulator, feeding a 
common regulated supply conductor the light cur- 
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rent voltage regulator having a current voltage 
characteristic such that the voltage fails when the 
current increases above a predetermined level, the 
two voltage regulators having their outputs con- 
5 nected together and the light current regulator being 
arranged to regulate Its output voltage at a level 
above that of the chopper regulator providing that 
the load current is less than the predetermined 
value. 

10 2. A power supply circuit as claimed in claim 1 in 
which said light current linear voltage regulator 
includes current limiting means for causing the 
voltage to fall when the current increases above said 
predetermined level. 

15 3. A power supply circuit as claimed In claim 2 in 
which the light current linear voltage regulator 
comprises an output transistor having its collector 
connected to a d.c. supply input, and its emitter 
connected to said common regulated supply con- 

20 ductor, and means sensitive to the voltage on said 
conductor for controlling the current supplied to the 
base of said output transistor, said current limiting 
means including a resistor which connects the 
emitter of said output transistor to said conductor 

25 and a zener diode connecting the base of said output 
transistor to said conductor, whereby current sup- 
plied under the control of said voltage sensitive 
means to the base of said output transistor is 
diverted from the output transistor by said zener 

30 diode when the current through said resistor ex- 
ceeds said predetermined level. 

4. A power supply circuit substantially as 
hereinbefore described with reference to the accom- 
panying drawing. 



Printed for Her Majesty's Stationery Office by Croydon Printing Company 
Limited, Croydon Surrey, 1980. 

Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1 AY. 
from which copies may be obtained. 




Bl^ AVAILABLE COPY 



BNSDOCiD: <G8 2027957A I > 



